JP1 0089923 



Publication Title: 

METHOD AND DEVICE FOR INSPECTING WELDED PART 



Abstract: 

PROBLEM TO BE SOLVED: To inspect a welded part for its appearance, such 
as the leg length, welded width, presence/absence of pits, etc., without human 
Intervention by taking the picture of the weld with a camera. 

SOLUTION: An illuminating member 6 which evenly emits light is positioned 
along a weld 3 and the weld 3 is concentrically Irradiated with the light from the 
member 6. The picture of the weld 3 is taken with a camera 5 which is positioned 
so that the camera 5 can pickup the image of the vertical reflected light from the 
weld 3 and picture signals are processed by means of a picture processor. The 
allowable values of the leg length E, welded width D, and pit of the weld 3 are 
stored in advance in the picture processor and the leg length value E,. welded 
with value D, and pit value detected by processing the picture signals are 
compared with control values and, when the detected values do not fall within the 
control ranges, defects are outputted and recorded with a printer. 
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(54) ism<Dm] nmKomcmRxmsmm 

(57) 1^] 

LmXdlzEMLfz:^:^y5l,zX-oXWmi. Bfilfi 

^i:mmmms23X'9mtt. m^!i&mm23izii^ 

1^ LXrV y^-24izX-yXimtl. 
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iii*jS2] mm^<7)^iiimii::f}^ymmx'm 
u mm^imm^mx'mLxm^»<Dm 

wmm t m-ti c 1 1 J: 0 mmuff>xm^miii-th i 
t ii^mttinm i iz^mttimmm^:^m. 
imm] mmmim^(7)^^yi&mx'^9\m^ 

xmLxmrnxiimu^commmtai. mtat 

mm t mti z b aif^js i xa 2 

m^immm^^mT>mtx\^y hm^mtiiL. m 

hztizxomi^yhm^mtai-iztimbt 
mm 1 ~3 mMHznnifzmBffimijm, 

[if«jS5] mmmiz^'^x^mM-ti>m.M^ 
&Lb. mimiM^mzii'omt^tirzm^mij^^ 
(r>mmim-ti^^ymw.b. mmmmmm 

ss-fiit, KrieB^jaansfi. ^^ymmi^hcomis. 
rn^am Lxmta uzmMmRx/mmmmb 
mm^m^rmmxm txmta itimmmm 

b t:nwLb-tmm<^^mw. 

mmmm7&Lf::m}^mmiii Lxi&mmm(^m: 

^m)^(>m^^mr5\^xmmmizmmmnb 
mm^timmmm(r)mtx'<7)mmw.iii ixm 
mmim-timmmMtammi-rtzzb 
mbtmims^ztmLtzmmmmM.. 

ty ym&'^^WLTkmpiy^wi3-t><r)mm^bWL^ 

hit. m%.m^i9mLxm^Ltz\:-j v^ti^^^ti 

hii^i.zm^^tihzbmwib-tmm5x\t(>^ 

[000 1] 



x^mmimLxmimmm. ^^wisffi. m 
»e y^m\i^ti z b x^m<^mm.i^o 
e^E^i: . z<r>mL-nmimii£thts(^mzmh 

i>ff)X'$ih. 

[0002] 

immm mmmizmimmi:^-th)§, 

Z<r)mm^mmtlZb*^tii^^j:\^fzif>. 

t^^miziiim^j:^tsm^^ti. 

m^o b^^mztsmizm-thm^i>M:^\ zcr>titb. 

ndbmz^mmmtt:mcoi}f~mThi, z 

mmt^ii. mm.^^mBmizx'omm^ti^. 
[0003] -It. mmm^izmi-ri^^mm 

^ (CCDm=F) S-vh'J-y^X^tffiyiJLTfltmUc 

:^^yb. tUMyl,zX':>XWiBlf::mmiE^^mmt 

mm^bWA^^fifzmmmhiimbm 
m-h(Dimbss.mizMiii^tLfzmi:itm-im 
^b i^i-hmi$)!m^bi}'h^j:immm^^K 
V ^ , miM ^ 7 J: ^ Tftfpj-ai^ Lxwm&mm^ 
izmm^titzmsib-sctit^ti^irmmtiz t m 

[00041 

immmixdbtmm] -mizm^mmm 

tU-zmE^mto^iz^^tEi-i if^i^m^tt Zblfi 

'Hhtih, \mtfiTWL^mmm'hh^\>z 
im^miEX'h^i3'm\ ttzMhrn^m^mmx' 

mmmmmmm*' izA.x^^ixd ^^tcti 
m^imiEX'hii^ij^im^^tiio mz. m^t' 

iZbtlffhiii, 

[0005] ±Mi(^mmmmmmm&i:^^K 
«0B«tj:o-cff5^^, mmmmm<wm's>b 
^mb Lmtfim.-rimii'h 0 , «QiE«wiji$ irftti 

&Zbi)<lii^^j:\.^b^^omMmi. 

[0006] trzmm^mmmi:±MM^ y bm 
im^m^^^j:mmi^mizX'^x'i7d%^. m 
« t'- K b mt'- m^m.<D±mmim9-f-i zbt^ 
mmxh^. mmm-kttsjhSW^^mmLx 
mthtz^. mLtzmm^hmm^<^fi-^:tii\i;,t 
h zbtmmx'hh t ^ ^mmh, 

[0007] *l6BH<0Bfl«)li, ili^^bm%.9S^W.i 

m^^x\mm^L'\^hXo\,zLfzir&b. z^im 
immt^m^msi:&^-i-iz bizhh. 

[0008] 

m&mmitziixom] ^mmmmthtzifi 
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[0009] ^B^mfTmx'ii. mmm^zm^xmrn 
mmiz-m^zmmm ztizx^ xmmi)'h<7) 

bi. zc7)mt/tm^mm\^(^m^zmm^j:ijmzm. 
\^xii)>- v'm.x:m'\^xm<m^^^m-h ^ t x\ 

wmmmm.bm.-^hzbx'. ^\m^^%m. 
xmM<r>'Fmimcfhzbii^^%h . 
[0010] mwrnrnzw^^x. mm>f!<r)WM% 

m.x'mm(n^mm>\.. m^Lt:.mim<r>^ 
m'f'm.'^'S:fifM\mm.b)icm-hzb\,zi. ^mt 
is^(nmik^^-fhzbimt.v,^^. i<7)*^. mm 
'ffm<M.^m>Lx=tm.'^'^ixtzmmm.bm.-fh 

wmc^'iwcmb)icmhzbx:^ ^\mm:%%\^ 
xmm(r)nmmith ^ b **fctj*4 . 

[00 11] Wm'ji<r>WM^^^<^h\.z\i. 

■t^t m^-fjuz^'^-nm-^h^^msth z t m 
m<^mimmhzb^j:<. mmm(^i^i:mmi-t 
< Lxmumm^i}'ti>mn^^^mtiii-i>zbi3i 
[00 1 2] mmiz^mm^^hx^^i 
mfti zbtzx -oxmrn^^co^commtii'immiz 
X . mm^z^i-mizmm-i>f,:isbui^& o or 

MmtBrn-t^Zbi^mb^^. ZCDtzHb. 

izmmi:§is. ixmioi^iz^m:^i^i3^hmM^ 

tit:^i:m^it%,ZbmtL^\ Zff)^. 

ii^iz^&*)m&^tix\>^xi,. ^i^i:-mzmm-ri 
zbi^m^i,. 

[0013] ttzmmumizt^^^x . mmmm 

commm'^imiSi9m^wx'>m Lxm^mxammsi 

ibWi.%^tifM&mxmmmibmi-i z t mt 
iw z<7)i^^ m^mj(^mmzxim'^mm 
mzm itzmm^i^^ mmim ixmrnm 



@mi:^ibWi^^tifzWiMmitm-?> z t x\ mm 
ii^(7imm<n:k'Hzmh^-r. nm^i:mmtxmm 
<r>xmnitii-ti z b *«aj*i> . 
[0014] tt:±u^^i^mizn\'^x. mmmm 
^u.i:i^ ymmi^^com^m^^mmxmmmx'm. 

LT t -y L . «jai L/C t: •/ MIS- 1^i6Si^§ 

tifzmm^-y hmbitn-ti>zbizx mmy^y hxm 
^mm-tizbtimiUK zcr>^. mmsi^(r)m 
^. im<7)mzMix\::'yhmmi:w^ixmm 
(oxmitn&tt z b t^tum . 
[0015] trc:^mzgi>tm^mmii. mmmiz 
i^-yxmrntthmMmb. wsmsmmizx 

m.ii. ^^ymsi)^(>com^s^m^^:9mLxmtil,uzm 
^mmmmm<r)^mbWi^m<owtsm^mm 

[0016] ±ie^iiatii, mmm^zx^xm 
mmziii'^x-mizmmL. mmm<^m-^i^ 
(^mytisti^^ymmxim-rhzbi^iii^^. 
xij/. ymmxws^Ltmm^immmmx'm. 

z<7i^nx'm^mmmmmmmm,t^>b 
^^z^»>WL'&wci^'^<nwiMm.bimL. m^Ltzm 
mx\tmm^mmti<m.mff)mti^hmj^b 

xxm^iia^ii-fhzb-v. mMmmmkm. 

[0017] ije«^5ijitcj^v^T. mmw^<r)m& 
ifih%i:mm-tJ'^'j^mM^^b. mi.^<"'/i^mi 

Lxmimm(^m$'mi^m!ithW!m.'mm-W!. 
b. m^mmmi^m't=<r)m^fizmrs\yx^mm 
^\zm»mmm \m^tihmmm(^^^tx' 
(mm^n^a, Lxm.ikm.iumhmm-^\ii 
^mmnhzbmtLw 
[00181 mm<mmtitzm^'s.T\t. A'.y 
i^mM^mzx->xmmm<r)-mi}-h%^wm- 
hzb T-Ksmsr^jS Lfzmm.^ LxajpffiSi^^aj 
•thzbi/i\i!,^h. ^LxmiiLiimmmti-hmmu 

mmimthzb¥\!t!.^h. 
[0019] %'>x. muimmmm^m.\m 
WM^icm^uz'miwimm.b-thzb tzx-^x. 
m.^mmmm^zm^mA.X'\^h x o ^it^r^or 
z<r>m^mn\i!,LxmM^^bLXiS^hz 
z(nm.mmi:mmbLxm^mi!k\i!,-t 

hzblfia^t. 



(4) 



«f^l0-89923 



[0020] ±fe«^sa(3»v^T . wisimmmm 
-r&zkx'. mmizMifimmmm^iz 

[0022] 

<r>mm:mi:^^tmm. m2iim.iim^izmmm 

[00231 :^^mizmi>m^<r>m:mi±. mm 
"S^izm-oxmrnm^z-umzmmt-ri ztx-mm 

< L. z<7)m^i:mMij\^<7)mizmw:^j:mmm 
mimxoizmmu.:AM^izX'>xmLxmm^ 
^mmiEmizmiii txm^(mmi:^'yx!mmt 

o -c t , m-^h-^mxh o X t 5 c: t mm 
x'hh. 

[00243 *^jfewtwMv^T, ^^^twmm 
iSU-c»^«s?nyis^>%-2 1 tcj: ot«)«s*ir 

m^^ixh. ^Lx^x.-^! a.\,zmmiihys^ikk2 
0^^184 mmm2(^mm.x%'^x\mm\<z-^ 

[0026] §g««yt2«0Jf $*i3t^{CJil^J^, 02 

( b ) ic^j: 0 \z. m^E(omimm{2ffyimii 



mimm^imt ixmizmtathztmrnx 

[0027] L*>L, S8tf«!M-2 c7)l|C$ A>'ltl8W^< ^ 

hi:.m2m^tm^E<mmL<^j:-iX. nm 
( a ) t^-r J: 0 iiiii»4 **^a5^h3 ^^^§{tji^ 

2{ci^*t.aJiit^:§ajfit$-iftsu-cfc^. ioiasfis:^ 
A,tsm.m^m'h'yx t isi-c7)^3r-f 4 srft uth-h 

[0028] ^fflJgco^-C'Ji. UifV^^^t-^t> 

XA S t LT . i^tf>iftS$ii^lHI:S^ S j| 
K<OP*S:L (L=S+AS) fcL;^i:#, AScOlSIf 
ffS^SrO^AS^CS S, ASSSmmti&gLTV^ 
S. ^^e-«/hfcjitLT«. lniiaT<^#J43ffli 
f, lm5-StS«^:{4fit?&?rimfc:ov^-r3ffl*T 

[0029] (Mot, iFJ6?g«^2c7)Jf $^^a5iJ- 

:^E(:m-ri.) . mmm. mmmm^iiznmf 
h) m^^ii. ^^mmmk^izmtHLtzsm 

m^ti>ztmmx'h^. 
10 0 3 0] :^mtzmmEjjmxu. 03 t^s^'t i 
^wmcDsizitixmm^m^izm-th^ 
fk<r>Mms^mmf- ( c c d^^^) s-v h 0 -y i^xmzm 

^mmi^<7)mizmmi:mytm^m imxoiz 
(mnmn2c^miziciLmis.-t^jji^) mm-ti. n 

:f}jiy5m^-ti^m'F^commi. f-tbwm^ 
m.mzm'rim-tmizttji^Ltimiz^^tii. 

[003 1 ] ^lX:f3Jty5iZ^-oXmifzmicO'y 

izmtti tmzm^<r)>mifr'^ximmsizmf 
ismEizniGt^m^mE. &x/mmm<^mDizn 
mtimmmmD^:^iiiL. ztK^c^mmmD. Et^ 

[0032] :^mmit9!£ijmx'mmm3m 

m'hmtim3 mmizmLmzti^imx'h 
0, K-:>mm4i:mmi^\.^ittsmimztifim 
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( 0 0 3 3 ] tsfoT, ?««a5:5i-3{3j{i-^-C-«(C7t^Bg 

S^^lTV^S. C:<^Bg|ta5*t6{4?§«gi5^3Sr-«{CBS 

3 S-ESiJT ?S«a5^ 3 c7)^®i&-«{cBgHj L 
la, ?^gE>i-2c7)aSii:Tff^:tr[6]*»^>3t*BBJt-rs 

mm3izmimA.x'\>^^zbi}<^<. iBi'iLmm] 

•K2 aosaj*»<i,«iMi4*r<^ffiSf^^a}tT«-ffii 

xwm2^2<ryK23.-kiim^zw&v^hi'>\,z. 

xyi afflitEB^ii. y^mm2i:mmi)-mmix 

[0035] *i|Bfltfi65«iaE:^s-iiitt-stJi. !i 
itasft 6 (c J: T{§«aj^ 3 s-^^tcfio-atcB^BB-r 
htm^kz. f^v-^y^ \-mm\,zii'^xmm)^2cr) 
m^^hmRLxmf^2 3.i}^(,m&^-^. :/i^y5^ 
■mm)^2izntmmzsLmixm-th, z<7)b^m 
B^iifzmmimmm 3 Rx/^m 2<r>rs.2^ tm 

m}.xwm%^2W!cthztx:. iNsa^sav 

2 a Sratij-r s ^ t *»'^ggT'ii s . 

[0036] ±i£c7)*D< L-C^Sa5:»-3St/5^2 a 

ajL, mt%'jt3(rmmmi-kmith}:.m.z. 112 
ti#S4^aajL, ^-^■K2 3.mm-'hwm'}i3t 
*»f.«sa5«-3 i f ogt^is t^^cs-s^ajts . 

[ 0 0 3 7 ] -e Lxm, u/c}5fiNifiiD&t^»aj l^w 
4tTv^stW£-raii:T\ j§«a5^i-3o«aE4-fi=^ 



[0038] ±fSJ§«a5iO«Bt^ra-C'l4, ^}ggi5^3 1 

v\ ip*>. ^»^iP^i■3<0:^$*{:gv^J^^^c^4, jfjggg^i- 
3 ^-^tsmm^mm^^^xm^my^ 

Est. ^^iO;*^7 5(cj:oTiM-fJLra^L/::B« 
(i^$-J!iaUT?S«aJ<0«aE?:ff o C i: t^igr**. 

m^mMy5i,zx-:>xwimit:m§im^i}' 

mmtimtxmm3(r)m&i^o ztm^x- 
[ 0 0 3 9 ] 112 ( b ) tc^-ri ^{c. \mm3\.zm. 

•ll«4*^S8^tii^•?L*^->1.0l^?fi•)**#V^«^, ssit 

gpff 6 (ommx'iiitmzmm^ ixt. izmmmm. 
Yiim^i-fhztm-^m^ztchzti^hh. 

W&mt 3 S-^flctc-SfcMBB-f a c: fc Hi-mX'h I . 

zcom^, imm3m^Tmm^zmmti6mii 
•ct^i^*<, mm6i}<m^mmmziz^^j:mm^:^ 

*«4ts. ::<o;ty>, mm6{zm,^-^x®bxm 

[0040] ±iic7)im< , J§tgSS^3 t3?{J-5T-«tC3t 

fzmbx'im^b^^^mih. (t-/h) 

Bp^. mm3iz\::-yhmm^tix\>^i 

5{3ck-5Ta^$^lS5t«*>m-L-C?i^gi5;«-3 

xmmi¥ 3 izmfh t >y h<^«$s:ff 3 i fc i^rie-c 

[0 04 1 ] mz, ±ii^mmimmimmw.iz 
^^^xmmth. zcDt^^^mi. mi(<zm^$tLt:m 
mt^ 2 izmif&mm 3 m^EmmmcTm 
D, miz\f-yhii!ts9m^i:noi<r)X'h^. mm 
m2im 1 1 mcrimm^ith i><7)t-ji^< . 

ao'^xT'i aL<Diljmz<r):^mn^^ti?>i><r>X'h^x 

V>. iD*>. 5KS^2l4?gl<7)*#:^|{ilc7)M^t, flo 
"^xy 1 ac7)l|[?*i6]OilliWgS;$ixSirtgtt*«J> 

ei4U#*J:9{=, 4^<0;^^9 5^fflliTfflJi!c$ilT 

[0042] «aEllS<4. El4t^J:dt. 
jit«.2^?(J<03XTll, 12t. 3>'<.ril. I2<m 
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{t3t4-b-y hcoy^xJiaiet, miSrny^rn. 12 

(00 4 31 3>"<T11. 12J4, ^^m^L^j:^Mm 
[ 0 0 4 4 1 ymm.\3ii.mmSt^3 i:mtt 

^k. ^j(y5mm^3i)-t^im^-itmmt:^ti 
h<7)Tf>h. ^mmtzi^^^x. )!}^ymm3ii. 05 
iz^-r^difZ. m^zm^<r>m^^n-oXEM^titz2 
^ff)/r^ y5t. mm3izi&'yxmmz^i:mtr 
immmmb^j:tmmt6titixm^^ti 

x\i^i>. 

3ofij«^ff d . i LT^^ mmi&mmi^Mi:izm 

ttzis^irtniii. zcoiii:hm^m-^mizmtxm 

nzM-rh^m^m^^ti?>. 

[00 4 6] ^^'^5\i^ibWi^^tit:mm^nr>x^ 

m-^m^zmm'f^tix^^i. ttimi. mm^2 
iznimm.Mznnmi3ci}Ws^ti. ^(nmiu 
triBc (D^izmmmetiimmmiz^m^tih 
izmmmefj^m^mpmuciiLmizmmB 
him*$tix\>^h. ^-^x. mMm6b^M^5<r> 

[004 7] ±ieK#gB^J13c{i, JiTi^'Jyy-. 'J 

-T:ff^ mt-(,^j:iwmn^m3dizi->xm^ 
W6, ^;<y5i:mm3izm&miim^-^i>m 

izm^tLl. i^. wmmmt\3<Hi.ayK7n. 12 
[0048] ±'£cr,i:a<m^^tU-zy(!^ ^mmi3X'ii. 

^mm3b i^m-tzt izx^x/tjiys mm.<n 

xizmi>(>-rmm3 iimizmmizMixm 
■i-iztmmxhi. ttimi<7)m'^iziimm 



mmmi,xw±Ltzt%mmeRm;<y 

5 i:'mm3i.zmi&.^^xmthztmmx'h 

[0049] ra|^a5^^6<i, He (a) , (b)(i5^-r 
J: d tc. -^xy 1 a i: ymw^ 2 <r>mi&m s ^z^-^x 
mzmmLnhXo^z, mm^'>f3mmi.zm 

Jt^jRcO^VT-ebi:, 7>'r6blz«|6iLTift{t'?><t 
7t 5 5- 6 c i: t J: o -CtSfiit^iiT V . 
[ 0 0 5 0 ] 7 V-A 6 aJ4l!lfffiA%ri^{cjf^jS$ 
il, ggna5tC7>7-6b2r]!X'9#{t^c«6d*<ll^$ 
ix, K«6di: 71^-2x6 a tt-m^^lSSStai 

[0051] mmei}^hmiSim3\zms^^ixh% 
ii'^^^^'A'k^^h-m^yyrx'hizbmt l 
v\ z<r)io^j:3yrbLXii. j^uyy^yr, ^-^ 
jyyy-r, ^9iV)\yAY-yy-mifih'^. z.ith(n 
yyr^yu-j^e&izJR*) mxmm 6 ^mm- 

?>t\ m^MiZti(:,cr)^yri::^yr^^<-i:m^^h 

mxmm e imm-^ z t mmx't> 1 . 

[0052] :mm\X'ii. ^yre b t Lt^^tl 

X. ^««^3{:f&oTtStt{:*^!iStLtl-Si3fc« 

^LX\^h. ^IC. ^yre b 5:71^-^6 a fcltAS 
^hZtX\ \mW>'rf3t<znL'^j.y\ ai:W=5:^ri<ii 

[00 53] HgStgWetLT. 55-6c{4^^^■fL^, 
•mxmw IP*>. ^SI5^3*<I12 (a) (C^tJ: 

^ i,z'si&im^j:mmmm.'hi,i%^. 5 7- 6 c {4t^ 

TfcS. L*»L, ^0 (b) tCS^tidfc^SOfiOS^t 

6 c {47>-r6 b*^/i>c7)3K$-SW$-*S«tgSrW-tS t 

<r>x'hm$k<. m!^m\^:>^Ty\^xmm.immt 

f(4. ;^f->'U;^««*»i9^r«.5 7-6c^ffli^Tu 

[0 0 54] iXC. «jaEiSSt:J:OfBlt^S^2<0 
?§^a5^3 O^S-$lJfflI-rSI|Jl!P^^fl}jig(COV^-C07 

^zxommt^. 

[0055] HICJ^V^-C, 2H4«l3^B±«sS:$iJ»tS 

wiJraiat'^o, mmmzmfimxnrim^^ 

S7-D^7A*^Sg=a*il/cie«a521a, A:>3gffl22*» 
21b. «»a521c(=J;oTflilS$nTV^*. 

[0056] 24{47-u yi'-^cr)\ii:h^w.X't) 0 , «ii 

[00571 iiift«iajlS23J4, 5 5f a»L7tii 
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[ 0 0 5 9 ] 5fe-f . w»smwta\zwm^3<n'm 
^y^rw, ximm^ii. »u±J§« 

[0060]^! (Tjr^xy 1 a tm^^Efr 2i7)^ff gf^ 
3**;*^7 5lC^^(6]L7tfc^, ;&^7|gSl3(?)iti||ffiii 
l»ffl3d3&sm»L-C]iXW«l5«13c$-mat$-fr. HSItaPff 

Hi^t;*^ 5 5*WgB^3*>^>i^tf)iS^S^i/c8gail5i 

[0061] ±ie<7)ig< fC^aaifil*<^7 
ltSW6&t^A'.y:?9'f hSl5«7*>/?>M5S'BSIft, S8« 

gS^J-3*^f>cDRIt3tat^Sf«gfr2tcjgjS§ix/^:^2 a 

'C^2:«iai (S2) LT^«Sfr2<7)«#Ji{.X^«fS:«!aj 
■rS. sStC. ::<7)?^2aSr«iili:UTti#i84c7)J>|,/< 

( S 3 ) . 
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